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Background Right brain damage (RBD) involves postural asym-
metry and spatial frames disorders. In acute RBD patients, postural
asymmetry is immediately reduced after one single session of
prism adaptation (PA), without assessment of effects on spatial
frames (Tilikete et al., 2001).
Aim To assess long-term effects of PA on posture and spatial
frames in chronic RBD patients, without neglect.
Method Six chronic RBD patients without neglect (mean delay:
45 months) were included. Each patient sustained 10 PA sessions
of 20 minutes during 2 weeks. Outcome measures were: (i)
posturographic analysis (mediolateral position of center of
pressure (Xcop), (ii) subjective straight ahead (SSA) and perception
of longitudinal body axis (LBA), (iii) the Scale for Controversive
Pushing (SCP). Each parameter was assessed by 3 pre-tests and 3
post-tests (+2 h, Day + 3 and Day + 7). Moreover, the score of BBS,
PASS, TUG and Barthel were measured.
Results In pre-tests, all patients showed a shift of the Xcop toward
the right and a shift of SSA (4 toward the left and 2 toward the
right). Four patients showed a shift of LBA (2 toward the right and 2
toward the left). The functional balance and the independence
were decreased in all patients. In post-tests, results displayed (i) a
signiﬁcant reduction of mediolateral postural asymmetry at D + 7;
(ii) a signiﬁcant left deviation of SSA at D + 3 and enduring at D + 7;
(iii) no signiﬁcant modiﬁcation of LBA and (iv) a signiﬁcant
increase of SCP at D + 3 and D + 7. Moreover, results showed a
signiﬁcant increase of PASS and BBS at D + 7. The mean curves of
Xcop and SSA between pre- and post-tests were similar.
Conclusions PA involves persistent reduction of postural asym-
metry in RBD patients without neglect. These ﬁndings were
obtained at a chronic stage. This new effect cannot be explained by
reduction of spatial attentional shift. Improvement may be
explained by a better calibration of extra-personal space frames
used for posture, without effect on personal space frame. Findings
argue in favour of a bottom-up effect of PA on mechanisms
underlying spatial cognition.
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Objective To compare the evolution of posturographic and
functional balance parameters after Inhibitory rTMS versus Sham
stimulation in subjects with chronic stroke.
Methods Pilot and feasibility study, randomized, controlled
versus Sham (inactive coil), blind (patient, physician applying
the stimulation and evaluator), prospective, cross-over, conducted
on hemiplegic adults, more than 6 months after stroke documen-
ted by imaging, with balance disorders. Subjects received 10
sessions of 1 Hz rTMS and sham stimulation according to
randomization, applied on the motor cortex of the unaffected
hemisphere. The assessment included posturographic settings
(mean centre of pressure trajectory, sway area, centre of pressure
velocity) recorded eyes open, eyes closed and in cognitive task
conditions, and the balance section of Fugl Meyer score.
Results Of the nine subjects included, we measured a signiﬁcant
improvement in the mean centre of pressure trajectory in medio-
lateral axis measured eyes open (10.89 mm  10.27 reduction) and
eyes closed (8.73 mm  10.46 reduction) with a superiority
compared to sham stimulation in eyes open condition
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(7.69  7.20 mm reduction). Other outcome measures were not
signiﬁcantly improved. No adverse effects were reported.
Discussion This study demonstrated the interest (feasibility and
safety) of inhibitory rTMS in chronic hemiparetic subjects with
balance disorders and could be a basis for a study on a larger
sample with long-term follow-up, completed with electrophysio-
logical assessment and balance functional scales. Such studies are
needed to better understand the mechanisms underlying the
effects of rTMS in a perspective of application in current practice in
the ﬁeld of neurological rehabilitation.
Keywords Stroke; Hemiplegia; rTMS; Postural balance; Postur-
ography
Disclosure of interest The authors have not supplied their
declaration of conﬂict of interest.
Further readings
Simonetta-Moreau M. Non-invasive brain stimulation (NIBS) and
motor recovery after stroke. Ann Phys Rehabil Med
2014;57(8):530–42.
Wang R-Y, Tseng H-Y, Liao K-K, Wang C-J, Lai K-L, Yang Y-R. rTMS
combined with task-oriented training to improve symmetry of
interhemispheric corticomotor excitability and gait perfor-
mance after stroke: a randomized trial. Neurorehabil Neural
Repair 2012;26(3):222–30.
http://dx.doi.org/10.1016/j.rehab.2015.07.266
CO35-004-e
Effect of neck muscles and gluteus
medius vibrations on standing balance
in healthy subjects
S. Challois Leplaideur (Dr)*, K. Jamal, E. Leblong,
L. Chochina, I. Bonan (Prof)
CHU de Rennes, Rennes, France
*Corresponding author.
E-mail address: stephanie.leplaideur@chu-ennes.fr (S. Challois
Leplaideur)
Introduction Muscle vibration can be used to improve the center
of pressure (CoP) shift. Several muscle sites have been used for
various diseases without that we know their respective interest.
Objective To compare the effects and post-effects of neck muscle
vibrations (NMV) and gluteusmedius vibrations (GMV) on balance
in healthy subjects
Methods Thirteen healthy subjects, mean: 23 years, right handed
were tested on posturography, closed eyes, in standing position.
They received successively left NMV and right GMV in a
randomized order. The variation of the deviation of CoP on the
me´diolate´ral plane was evaluated under vibration stimulation
(5 min), at the end of the vibration and 5 minutes after.
Results GMV induce a CoP movement to left side (9 responders)
(mean: 5.21 mm; SD: 4.79; P = 0.003). At the end of the vibration,
the effect remained signiﬁcant (mean: 4.73, SD: 4.02; P = 0.001)
and after 5 minutes, the subjects restored their initial balance
(mean: 1.25, SD: 6.82; P = 0.33). For NMV, a movement toward left
side was observed only in 5 subjects but this deviation seemed to
be maintained at 5 min. The CoP deviation was not signiﬁcant
during (P = 1), immediately after (P = 0.72), and after 5 minutes of
NMV (P = 0.89).
Discussion GMV cause a lateral shift in 70% of the subjects of
nearly 5 mm. The effect of NMV was lower and less constant (only
5 responders) but sustainable. This could be explained by a
sensorimotor peripheral action for GMVwhile NMVwould involve
high level body representation in space.
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Introduction Weight-bearing asymmetry is a common charac-
teristic of post-stroke individuals when executing sit-to-stand
(STS) movements. Spontaneously, these individuals put less
weight on the affected limb during STS. In healthy subjects, it
has been shown that events of the total vertical ground reaction
force (VGRF) occurred invariably in sequential order for every
individual for different STS conditions. This study aimed to
determine whether the total VGRF time-amplitude proﬁle remains
similar between healthy and post-stroke individuals executing STS
and to examine the bilateral coordination of VGRF in both groups.
Methods Eleven individuals with sub-acute stroke (mean (SD)
time post-stroke: 80.4 (46) days) and nine age-matched healthy
volunteers participated in the study. Both groups executed three STS
movements from a standard chair, without back support, height
adjusted to obtain 908 of knee ﬂexion. They were instructed to stand
up at natural speed with their arms raised straight ahead and hands
folded. A force plate positioned directly beneath each participant’s
bare feet allowed recording the VGRF at 50-Hz while kinematics data
at the trunk and lower limbswere recordedwith a VICON system. The
hip angular velocity signal was used to determine STS duration. Non-
parametric statistics and intercorrelation functions were used to
compare total VGRF characteristics between the two groups and
coherence of the VGRF between sides.
Results The stroke group tookmore time to execute STS (3273 vs.
2467 ms) and theirweight distributionwas asymmetrical (67.6% vs.
32.4%) compared to healthy group (50.1% vs. 49.9%). The maximal
values of totalVGRFdidnot differ betweengroups (stroke: 123.8%of
total bodyweight (BW) vs. 120.2% BWforhealthy group, P = 0.79) as
their occurrence (at 35% vs. 36% of STS duration; P = 0.52). The
intercorrelation analyses revealed that VGRF were still coordinated
instroke subjects (Correlationcoefﬁcient (CC) = 0.83)but lesser than
in healthy subjects (CC = 0.94, P = 0.007) with corresponding
temporal delays of 100 ms and 78ms, respectively.
Conclusion As healthy subjects, individuals post-stroke show
invariant in STS task realization. Mainly, the maximal total VGRF
seems to be an important control parameter regardless of the
weight-bearing asymmetry.
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Falls represent a major cause of burden and death in older adults.
Approximately 30% of people over the age of 65 fall each year and
Postural control and balance / Annals of Physical and Rehabilitation Medicine 58S (2015) e117–e122e118
